Mobile RNAs and proteins: Prospects in storage organ development of tuber and root crops.
Storage tuber and root crops make up a significant portion of the world's subsistence food supply. Because of their importance in food security, yield enhancement has become a priority. A major focus has been to understand the biology of belowground storage organ development. Considerable insights have been gained studying tuber development in potato. We now know that two mobile signals, a full-length mRNA, StBEL5, and a protein, StSP6A, play pivotal roles in regulating tuber development. Under favorable conditions, these signals move from leaves to a belowground modified stem (stolon) and regulate genes that activate tuberization. Overexpression of StBEL5 or StSP6A increases tuber yield even under non-inductive conditions. The mRNAs of two close homologs of StBEL5, StBEL11 and StBEL29, are also known to be mobile but act as repressors of tuberization. Polypyrimidine tract-binding proteins (PTBs) are RNA-binding proteins that facilitate the movement of these mRNAs. Considering their role in tuberization, it is possible that these mobile signals play a major role in storage root development as well. In this review, we explore the presence of these signals and their relevance in the development and yield potential of several important storage root crops.